Multiple, small dose administration of (-)deprenyl enhances catecholaminergic activity and diminishes serotoninergic activity in the brain and these effects are unrelated to MAO-B inhibition.
As a measure of the basic activity of the catecholaminergic and serotoninergic systems, the biogenic amines released from freshly excised brain tissue were measured by means of HPLC with electrochemical detection. Rats of both sexes were injected subcutaneously, daily for 21 days, either with saline or with a dose of one of the enantiomers of the following compounds: deprenyl; p-fluorodeprenyl; 1-phenyl-2-propylaminopentane, a deprenyl analogue free of MAO-B inhibitory potency; methamphetamine, the parent compound of deprenyl; and amphetamine, the parent compound of 1-phenyl-2-propylaminopentane. The release of the biogenic amines from brain tissue was measured 24 hours after the last injection. The effect of the two enantiomers of deprenyl was studied in five doses (0.01, 0.025, 0.05, 0.1 and 0.25 mg/kg), that of (-)1-phenyl-2-propylaminopentane in two doses (0.05 and 0.1 mg/kg), others in 0.05 mg/kg. Treatment with (-)deprenyl enhanced the release of dopamine from striatum, substantia nigra and tuberculum olfactorium (significant in 0.01-0.25 mg/kg) and the release of noradrenaline from the locus coeruleus (significant in 0.05-0.25 mg/kg), whilst the release of serotonin from the raphe was diminished (significant in 0.05-0.25 mg/kg in males and 0.25 mg/kg in females). (+)Deprenyl was slightly less potent than (-)deprenyl. Both p-fluorodeprenyl and 1-phenyl-2-propylaminopentane acted like deprenyl; the (+)enantiomers were more active than the (-)forms. (-)Methamphetamine was as potent as (-)deprenyl in enhancing the catecholaminergic activity and more potent than (-)deprenyl in diminishing the serotoninergic activity. (+)Methamphetamine was substantially less potent than (-)methamphetamine. (-)Amphetamine was as potent as (-)methamphetamine and (+)amphetamine was more potent than (+)methamphetamine in enhancing the catecholaminergic activity but neither (-)amphetamine nor (+)amphetamine diminished the serotoninergic activity. On the one hand, the results prove that the described effects of deprenyl are unrelated to MAO-B inhibition, on the other hand, they indicate the existence of hitherto unknown catecholaminergic and serotoninergic activity enhancer mechanisms in the brain, of which the former is stimulated and the latter inhibited by multiple, small dose administrations of deprenyl and related substances.